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(57) Abstract: A door opening and closing system for a electric 
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at one side surface of a door; a door interlocking structure hav- 
ing a rotary lever, a switch and an elastic spring to sense opening 
and closing of the door, the rotary lever being pushed by the latch 
to rotate about one side, the switch sequentially contacting with 
the rotary lever, and the elastic spring allowing the rotary lever to 
be supported in one direction; and a door locking structure hav- 
ing a motor, a rotary unit and a latch guide unit, the motor rotating 
after it is sensed that the door is closed by the door interlocking 
structure, the rotary unit engaged with and rotated about a rotary 
shaft of the motor, and the latch guide unit being associated with 
the rotary unit to change a rotation motion of the rotary unit into 
a straight-line motion such that the door is latched to the latch to 
prevent an erroneous opening of the doon 
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DOOR OPENING AND CLOSING SYSTEM IN ELECTRIC OVEN 
Technical Field 

5 The present invention relates to a door opening and 

closing system for an electric oven, and more particularly, 
to a door opening and closing system for a electric oven in 
which a door opening and closing operation can be accurately 
indicated, and when a door is locked, a cavity can be safely 
10 shielded. 

Further, the present invention relates to a door opening 
and closing system for a oven in which when the oven is 
erroneously used, it stops its operation, thereby more safely 
using the oven. 

15 

Background Art 

Generally, a electric oven is an apparatus for heating 
and cooking food by an electric heater at a tray of within a 
cavity. The electric oven can perform functions of a grill 

20 and an oven by radiant heat of the electric heater or by a 
convectional hot blast caused by a convection fan. 
Additionally, in case where a magnetron is further provided, 
the magnetron irradiates microwave into the cavity to more 
promptly cook the food. 

25 Generally, the electric oven has a door at a front 

thereof. The door performs an opening and closing operation 
up and down by a hinge provided at a lower side of the door. 
Additionally, a latch provided at an upper end of the door is 
inserted and latched in a latch insertion hole provided at a 

30 front surface of the electric oven. Accordingly, the door can 
be safely maintained in a closed state. Additionally, when 
the user opens the door, the latch is unlatched using a 
predetermined unit to allow the user to open the door. 
Further, a predetermined door switch is provided to sense the 

1 
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insertion of the latch into the latch insertion hole. In case 
where it is determined that the latch is inserted into the 
latch insertion hole, it is determined that the door is 
closed and the electric oven initiates its operation. In case 
5 where it is determined that the latch is not inserted into 
the latch insertion hole, the electric oven does not initiate 
its operation even though a start button is pressed. 

Alternatively, the related-art electric oven has a 
drawback as follows. 

10 First, there is a drawback in that when the user opens 

the door without recognizing that the internal of the cavity 
reaches a high temperature, he/she can get burned. In order 
to prevent this, U.S. Patent No. 6,315,336 entitled 
NOTORIZED SELF - CLEANING OVEN LATCH" has been disclosed. 

15 Since the U.S. Patent has a drawback due to a complicated 
structure in that an actual embodiment is difficult and a 
manufacture cost is increased. 

Second, in case where the user inserts a long stick into 
the latch insertion hole for fun, it can be erroneously 

20 sensed as if the door is closed. At this time, since the 
electric oven can be operated even without any manipulation, 
the user can get burned. Furthermore, there is also a 
drawback in that the indoor. fire can be caused in case where 
the electric oven performs the above operations in an 

2 5 overheating state . 

Disclosure of the Invention 

Accordingly, the present invention is directed to a door 
30 opening and closing system for a electric oven that 
substantially obviates one or more of the problems due to 
limitations and disadvantages of the related art. 

An object of the present invention is to provide a door 
opening and closing system for a electric oven in which an 



2 



WO 2005/008137 ^PCT/KR2004/001729 



accident can be prevented while the electric oven is used. 

Another object of the present invention is to provide a 
door opening and closing system for a electric oven in which 
a reliable door opening and closing system is provided, 
5 thereby increasing a user's convenience much more. 

A further another object of the present invention is to 
provide a door opening and closing system for a electric oven 
in which an endangerment of a user caused by a careless use 
is reduced or a danger of indoor fire caused by heat of the 
10 electric oven is reduced. 

A still another object of the present invention is to 
provide a door opening and closing system for a electric oven 
in which it can be simplified in structure, thereby reducing 
a manufacture cost and enhancing a convenience in product 
15 application. 

Additional features and advantages of the invention will 
be set forth in the description which follows, and in part 
will be apparent from the description, or may be learned by 
practice of the invention. The objectives and other 

2 0 advantages of the invention will be realized and attained by 

the structure particularly pointed out in the written 
description and claims thereof as well as the appended 
drawings . 

To achieve these and other advantages and in accordance 
25 with the purpose of the present invention, as embodied and 
broadly described, there is provided a door opening and 
closing system for a electric oven, the system including: at 
least one latch provided at one side surface of a door; a 
door interlocking structure having a rotary lever, a switch 

3 0 and an elastic spring to sense opening and closing of the 

door, the rotary lever being pushed by the latch to rotate 
about one side, the switch sequentially contacting with the 
rotary lever, and the elastic spring allowing the rotary 
lever to be supported in one direction; and a door locking 
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structure having a motor, a rotary unit and a latch guide 
unit, the motor rotating after it is sensed that the door is 
closed by the door interlocking structure, the rotary unit 
engaged with and rotated about a rotary shaft of the motor, 
5 and the latch guide unit being associated with the rotary 
unit to change a rotation motion of the rotary unit into a 
straight -line motion such that the door is latched to the 
latch to prevent an erroneous opening of the door. 

According another aspect of the present invention, there 

10 is provided a door opening and closing system for a electric 
oven, the system including: a latch provided at one side 
surface of a door; a first door opening and closing structure 
having a motor, a rot airy unit, and a latch guide unit, the 
motor rotating in both directions when the latch is 

15 inserted/released, the rotary unit being engaged to a rotary 
shaft of the motor to rotate at a predetermined angle, and 
the latch guide unit having one end inserted into the rotary 
unit at a predetermined position and the other end latched to 
the latch; and a second door opening and closing structure 

2 0 provided at a position adjacent to the latch to indicate an 
opening and closing state of the door. 

According to a further another aspect of the present 
invention, there is provided a door opening and closing 
system for a electric oven, the system including: a 

25 protrusion protruded from one side surface of a door; a 
second door opening and closing structure having a rotary 
lever, a switch, and an elastic member, the rotary lever 
rotating in contact with the protrusion when the door is 
closed, the switch sequentially contacting with the rotary 

30 lever to perform a plurality of switching operations when the 
rotary lever is rotated, the elastic member applying one- 
direction elastic force to the rotary lever to indicate a 
position of the rotary lever; and a first door opening and 
closing structure maintaining the door to be in a locking 
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state after the door is closed by the second door opening and 
closing structure. 

The inventive door opening and closing system has an 
effect in that since it can prevent a great disaster from 
5 being generated when the electric oven is erroneously 
operated, a safety is more increased in use. 

In particular, since the inventive door opening and 
closing system can prevent the door from being opened due to 
a careless use when an internal of the cavity is at a high 
10 temperature, the safety is more increased in use. 

Further, the inventive door opening and closing system 
has an advantage in that it prevents the door from being 
erroneously sensed as being closed due to the foreign 
substance, there is not a danger of indoor fire caused by 
15 high heat of the electric oven. 

Furthermore, the inventive door opening and closing 
system has an advantage in that the door opening and closing 
system for the electric oven is simplified in structure to 
reduce a manufacture cost and more increase a product 
2 0 application in convenience. 

Brief Description of the Drawings 

The accompanying drawings , which are included to 
25 provide a further understanding of the invention and are 
incorporated in and constitute a part of this specification, 
illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 
In the drawings : 

30 FIG. 1 is a perspective . view illustrating a electric 

oven according to the present invention; 

FIG. 2 is a plan view illustrating a first door opening 
and closing system according to the present invention; 



5 



WO 2005/008137 ^PCT/KR2004/001729 



FIG. 3 is a sectional view taken along line I -I' of 
FIG. 2; 

FIG. 4 is a view illustrating a locking state of a 
first door opening and closing system according to the 
5 present invention; 

FIG. 5 is a view illustrating an unlocking state of a 
first door opening and closing system according to the 
present invent ion ; 

FIG. 6 is a sectional view taken along line II -II' of 
10 FIG. 2; 

FIG. 7 is a sectional view taken along line III -I II' of 
FIG. 6; 

FIG. 8 is a plan view illustrating a rotary lever of a 
second door opening and closing system according to the 
15 present invention; and 

FIGs. 9 to 12 are views illustrating a sequential 
latch- inserting operation of a second door opening and 
closing system according to the present invention. 

20 Best Mode for Carrying Out the Invention 

Hereinafter, preferred embodiments of the present 
invention will be described in detail with reference to 
accompanying drawings . 

25 FIG. 1 is a perspective view illustrating a electric 

oven according to the present invention. 

Referring to FIG. 1, the inventive electric oven 1 
includes a cavity 3 having a heater; a door 30 selectively 
opened and closed at one surface of the cavity 3 to put food 

3 0 in and out the cavity; a latch 150 provided at one side of 
within the door 30; an insertion hole 6 provided at one side 
surface of a housing 5 to insert the latch 150, thereby 
fixing the door 3 0 to the housing 5. 
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An operation of a door opening, and closing system of 
the electric oven according to the present invention is 
described in brief . 

If a user seals the cavity 3 by the door 30 , the latch 
150 is inserted into the insertion hole 6. At this time, a 
first door opening and closing apparatus latches the latch 
150 in the insertion hole 6. Additionally, when objects such 
as a spoon are erroneously inserted into the insertion hole 
6, a second door opening and closing apparatus senses that 
the inserted object is not the door 3 0 and determines that 
the door is not in a closed state, thereby enhancing safety 
in use. The first door opening and closing apparatus is a 
door locking apparatus, and the second door opening and 
closing apparatus is an interlocking apparatus. 

In detail, the interlocking apparatus is a structure 
for preventing, when the user inserts a stick into the 
insertion hole 6 for fun, a door switch in the insertion hole 
6 from sensing as if the door is in the closed state. In case 
where it is sensed as if the stick inserted for fun is the 
door, thereby initiating an operation of the electric oven, 
there is a danger in safety such as indoor fire. Therefore, 
only when the latch 150 is exactly inserted, it should be 
determined that the door is in the closed state. 

Alternatively, the inventive electric oven can also 
include a manipulation unit 4 provided at an upper side of 
the cavity to manipulate the operation of the electric oven; 
and a hot plate 2 provided at an upper side of the electric 
oven to put a cooker thereon and cook food. However, the 
electric oven having the cavity without the hot plate 2 can 
be used. 

FIG. 2 is a plan view illustrating a first door opening 
and closing apparatus according to the present invention, and 
FIG. 3 is a sectional view taken along line I-I' of FIG. 2. 
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FIG. 2 illustrates the first door opening and closing 
apparatus, and can be understood when the latch 150 and the 
insertion hole 6 are horizontally observed. 

Referring to FIGs. 2 and 3, the inventive first door 
5 opening and closing apparatus includes an upper plate 101 
fixed to any one side of the housing 5; a motor 110 being 
seated on the upper plate 101 and rotating in a forward 
direction or in a reverse direction; a disc-shaped rotary 
unit 120 for rotating by a motor shaft 111 at a lower side of 

10 the upper plate 101; first and second contact protrusions 123 
and 124 protruded from left and right peripheries of the 
rotary unit 120; first and second micro- switches 131 and 132 
being switched on/off by the contact protrusions 123 and 124 
when the rotary unit 12 0 is rotated; and a latch guide 140 

15 being reciprocated according to a rotary motion of the rotary 
lever 120 to lock or unlock the door latch 150. 

An operation of the inventive door opening and closing 
apparatus is described in brief. In order to completely lock 
the door in a state where the door is closed to insert the 

20 latch 150, the latch guide 140 is moved forth and back. If 
the latch guide 140 is moved to latch the latch 150, the door 
is locked. If the latch 150 is released, the door can be 
opened. If the latch 150 is latched using the latch guide 140 
of the first door opening and closing apparatus, the door is 

2 5 not opened even though a user pulls the door. If the latch 
150 is released using the latch guide 140 of the first door 
opening and closing apparatus, the user can pull and open the 
door . 

In detail, the motor 110 is seated and fixed to the 
30 upper plate 101. Additionally, the motor shaft 111 extended 
from a lower side of the motor 110 is inserted into a shaft 
insertion hole 121. The shaft insertion hole 121 is provided 
at a center of the disc-shaped rotary unit 120. The disc- 
shaped rotary unit 120 is provided at a lower side of the 
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motor shaft 111- Here, the disc-shaped rotary unit 120 has a 
guide shaft hole 122 at a circumference thereof, and has the 
first and second contact protrusions 123 and 124 protruded 
from a periphery thereof. Further, the rotary unit 120 has 
the guide shaft hole 122 and the contact protrusions 123 and 
124, which are disposed at an interval of 120° . The motor 
shaft 111 and the shaft insertion hole 121 have noncircular- 
shapes to allow a rotary force of the motor 110 to be 
transmitted without sliding. 

As an example, the motor 110 and the rotary lever 12 0 
can be also arrayed in a horizontal direction, not in a 
layered structure, to transmit a driving force, and can also 
employ other apparatuses . 

Further, the first and second micro- switches 131 and 
132 are installed adjacently to and outside the rotary unit 
120. The first and second micro-switches 131 and 132 
respectively have first and second switch contacts 133 and 
134, which contact with the contact protrusions 123 and 124, 
to be disposed within a rotation radius of the first and 
second contact protrusions 123 and 124. As an example, the 
micro- switches 131 and 132 and the contact protrusions 123 
and 124 can be correspondingly changed in position. 

Furthermore, the guide shaft 141 upwardly protruded 
from one end of the horizontally disposed latch guide 14 0 is 
inserted into the guide shaft hole 122 of the rotary unit 
120. Accordingly, the guide shaft hole 122 guides the guide 
shaft 141 to allow the latch guide 14 0 to reciprocate with 
respect to a circular motion of the rotary unit 120. For 
this, the guide shaft hole 122 is provided to have a 
relatively long and straight- line shape such that the guide 
shaft 141 can move within a predetermined range. 
Additionally, the latch guide 140 has at least one latch 
guide slot 142. The latch guide 140 is guided within a range 
of a straight -line motion along a fixing guide member, such 
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as a screw 143, which is engaged to the latch guide slot 142. 
Additionally, the door latch 150 is protruded from the other 
end of the latch guide 140 in an orthogonal direction. A 
latch through-hole 14 5 is provided at a center of the latch 
5 hooking unit 144 to lock the latch 150. As an example, the 
latch hooking unit 144 can have an M L" -shape, and can be 
changed in shape as far as the latch 150 can be locked and 
unlpcked. 

An operation of the door opening and closing apparatus 

10 is described. 

If a predetermined sensing apparatus senses that the 
door is closed and the latch 150 is inserted into the 
insertion hole 6, the motor 110 rotates to allow a clockwise 
rotation of the rotary unit 120. If the rotary unit 120 

15 rotates, the latch guide 140 is pushed up to fit the latch 
150 into the latch through-hole 145, thereby fixing the latch 
150. Additionally, the first switch contact 133 can be pushed 
by the first contact 123 to terminate the rotary motion of 
the motor 110. In this case, pyrolysis operation may be 

20 performed to maintain the cavity clean. Alternatively, when 
the door is attempted for opening, the motor 110 is rotated 
in an opposite direction of the above operation. 

In detail, locking and unlocking states of the 
inventive door opening and closing apparatus are described 

25 with reference to FIGs. 4 and 5. 

FIG. 4 is a view illustrating an operation of the 
unlocking state of the door. If the door is closed, the door 
switch senses the locking of the door to supply a power to 
the motor depending on a key signal of a controlling unit. 

3 0 Accordingly, the motor shaft 111 is rotated in a 
predetermined direction, and the rotary unit 120 is engaged 
at its center to the motor shaft 111 to rotate clockwise. If 
the rotary unit 120 is rotated clockwise, the first contact 
protrusion 123 of the rotary unit 120 presses, at its right 
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side, the first switch contact 133 of the first micro-switch 
131 to perform a switch-on. At the same time, the clockwise 
rotation of the rotary unit 120 causes the latch guide 140 to 
perform a straight-line motion to the right. The latch guide 
140 has the guide shaft 141 inserted into the guide shaft 
hole 122 of the rotary unit 120. The first switch contact 133 
is switched on to cut off the power supplied to the motor and 
terminate the operation. At this time, the door latch 150 is 
fitted and latched in the through-hole 14 5 of the latch 
hooking unit 144 , which is protruded from the other end of 
the latch guide 14 0, to allow the door to be in the locking 
state. 

FIG. 5 is a view illustrating the unlocking state of 
the first door opening and closing apparatus according to the 
present invention. 

When the door is attempted for opening, the motor shaft 
111 rotates counterclockwise. If the rotary unit 120 is 
rotated counterclockwise, the second contact protrusion 124 
of the rotary unit 120 presses the second switch contact 134 
of the second micro- switch 132 to perform the switching. 
Additionally, as the rotary unit 120 rotates 
counterclockwise, the latch guide 14 0 is pulled downward 
along the screw 143 fitted into the guide slot 142 to perform 
the straight -line motion, and the door latch 150 is released 
from the latch through-hole 145 provided at the other end of 
the latch hooking unit 144. The second switch contact 132 can 
be also pressed by the second contact protrusion 124 to 
switch off the power supplied to the motor. 

As such, the protrusions 123 and 124 are provided at 
the left and right sides of the disc-shaped rotary unit 120 
performing the rotary motion. The rotary force of the motor 
110 and an on/off operation contacting of the first and 
second micro-switches 131 and 132 are sensed. Accordingly, 
the door latch can be stably operated. In other words, the 
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door is stably locked and unlocked such that when the 
electric oven performs any operation such as pyrolysis, 
thereby generating a high heat, a user's safety can be more 
improved . 

5 The door opening and closing apparatus is an apparatus 

for preventing the opening of the door to enhance the user's 
safety. Alternatively, the opening or closing of the door 
should be reliably sensed to operate the door opening and 
closing apparatus. An interlocking apparatus of the door is 

10 provided as an apparatus for meeting the above requirement. 
Hereinafter, the interlocking apparatus is described. 

FIG. 6 is a sectional view taken along line II-II' of 
FIG. 2, and illustrates the interlocking apparatus of the 
door as the second door opening and closing apparatus. A 

15 position and/or a place where the interlocking apparatus is 
installed can be changed unlike the disclosed embodiment. 

Referring to FIG. 6, the interlocking apparatus 
includes the latch 150 latched to the door; a latch board 220 
fixed to any position of the housing 5; a rotary lever 230 

20 being rotated, in contact with the door latch 150, depending 
on the opening and closing of the door, and having step 
switches 235 and 236 at ends thereof; the micro-switch 240 
having a plurality of switch contacts for performing an 
on/off operation depending on the rotary lever 230; and an 

25 elastic spring 237 providing a predetermined elastic 
repulsive force with respect to the rotation of the rotary 
lever 230. The micro-switch 240 can also employ a plurality 
of layered micro- switches and a single micro- switch having 
two contacts. However, it is enough only that contact 

30 switches are provided at two vertically spaced-apart 
positions. The latch 150 can be also inserted into the 
insertion hole 6. FIG. 7 is a sectional view taken along line 
III-III' of FIG. 6. In FIG. 7, a separate micro-switch 240 is 

12 
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comprised of a monitor switch contact 241 and a primary 
switch contact 242 that are layered up and down. 

Alternatively, the latch 150 can employ a latch having 
a function of locking the door, but can also employ a 
separate protrusion being provided at an inner side surface 
of the door and opposing to a position at which the 
interlocking apparatus is installed. 

An operation of the interlocking apparatus is described 
in brief. 

The door latch .150 latched with the door pushes the 
rotary lever 230. The rotary lever 230 rotates about a 
predetermined center to sequentially operate the monitor 
switch contact 241 and the primary switch contact 242, which 
are provided at the micro- switch 240. While this operation 
causes the closing of the door, the monitor switch contact 
241 and the primary switch contact 242 are sequentially 
operated in a serial process. By this sequential operation, 
the closing of the door can be sensed. When the object such 
as a dinnerware is put in the electric oven, the interlocking 
apparatus determines that the object is not the door, thereby 
preventing the object from being erroneously sensed as if the 
object is the door. 

A detailed construction and an operation or effect 
relating with the detailed construction of the interlocking 
apparatus are described with reference to the above 
construction. 

If the door is closed, the latch 150 is inserted into 
the insertion hole 6 to push the rotary lever 230 such that 
the rotary lever 230 rotates about the rotary shaft 232. A 
rotary guide protrusion 231 is engaged to an approximate 
center of the rotary lever 230. Therefore, if the latch 150 
is inserted, it contacts with the rotary guide protrusion 231 
to wholly push the rotary lever 230. 
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Additionally, if the rotary lever 230 is rotated, the 
first and second step switches 235 and 236 of the step 
protrusion 234, which is provided at a front end of the 
rotary lever 230, sequentially operate the monitor switch 
5 contact 241 and the primary switch contact 242 of the micro- 
switch 240, which are vertically disposed. In detail, since 
the first and second step switches 235 and 236 are stepped up 
arid down, the first step switch 235 pushes the monitor switch 
contact 241 to perform the switching. The second step switch 

10 236 pushes the primary switch contact 242 to perform the 
switching. Additionally, only in case where the monitor 
switch contact 241 and the primary switch contact 242 are 
sequentially switched on/off at a predetermined time 
interval, it is sensed that the switching is performed using 

15 the latch 150, to determine whether or not the door is 
normally opened and closed. 

FIG. 7 is a section view taken along III-III' of FIG. 
6, and FIG. 8 is a plan view illustrating the rotary lever. 

Referring to FIGs. 7 and 8, the primary switch contact 

20 242 and the monitor switch contact 241 are provided to have 
different heights at one side surface of the micro- switch 
240. Additionally, the step protrusion 234 provided at one 
end of the rotary lever 23 0 is comprised of the first step 
switch 235 and the second step switch 236 that are 

25 protrusively stepped in two rows. The first step switch 235 
faces with the monitor switch contact 241 to perform the 
switching. The second step switch 23 6 faces with the primary 
switch contact 242 to perform the switching. Therefore, the 
plurality of switch contacts 241 and 242 pushes the switch 

30 contacts 241 and 242 within the rotation radiuses of the 
first and second step switches 235 and 236 to perform the 
switching. 

In detail, in a state where the rotary lever 220 is 
rotatable about the rotary shaft 111, the rotary lever 220 is 
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engaged at one side to the rotary guide protrusion 231 and is 
pressed at the other side by the elastic repulsive force of 
the elastic spring 237. In this state, when the door is 
closed, the door latch 150 pushes the rotary guide protrusion 
231. At this time, the rotary lever 230 is rotated about the 
rotary shaft 232 together. The elastic repulsive force of the 
elastic spring 237 is also acted. Additionally, when the 
rotary lever 230 rotates, the first step switch 235 provided 
at a front end of the step protrusion 234 presses the primary 
switch contact 241 of the micro-switch 240 to perform the 
switching. After a predetermined time, the second step switch 
236 presses the monitor switch contact 242 of the micro- 
switch 24 0 to perform the switching. At this time, the 
monitor switch 24 0 is operated at a time point when the 
primary switch and the monitor switch are concurrently 
switched on. Further, only in case where the primary switch 
and the monitor switch are switched on at a predetermined 
time interval, it can be recognized that the door is closed. 
In case where the switch is operated due to the introduction 
of the foreign substance, the switch is not switched off at a 
predetermined sequence or at the time interval. Accordingly, 
it is determined that the door is not closed such that the 
operation of the electric oven is prevented. 

A non-described numeral 233 denotes a boss fixed to one 
end of the rotary lever 230. A non-described numeral 252 
denotes a boss fixed to one end of the elastic spring 237. A 
non-described numeral 238 denotes a fixing unit fixed to the 
other end of the elastic spring 237. 

FIGs. 9 to 12 are views illustrating a sequential 
latch- inserting operation of the second door opening and 
closing apparatus. 

In an initial state where the latch is inserted, as in 
FIG. 9, the monitor switch contact 241 and the primary switch 
contact 242 of the micro-switch are switched-off and the door 
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is opened. 

FIG. 10 illustrates a state where the latch 150 is 
gradually moved forth as the door is closed. The latch 150 
pushes the rotary guide protrusion 231 while the rotary lever 
5 230 begins to rotate. At this time, the first step switch 
23 5, which is provided at the step protrusion 234 of the 
rotary lever 230, presses the monitor switch contact 241 such 
that the monitor switch is changed to be in a switching-on 
state. However, the primary switch contact 242 is maintained 

10 to be in the off state such that it can be easily determined 
that the door is not fully closed. 

FIG. 11 illustrates a state where the latch 150 is 
moved a little more forth. The latch 150 pushes the rotary 
guide protrusion 231 while the rotary lever 230 is pushed a 

15 little more than FIG. 10. At this time, the second step 
switch 236 provided at the step protrusion 234 of the rotary 
lever 2 30 presses the primary switch contact 242 to change 
the primary switch contact to be in the switch-on state. The 
monitor switch contact 241 is continuously maintained to be 

20 in the switch-on state. 

FIG. 12 illustrates a state where the monitor and 
primary switch contacts 241 and 242 of the micro- switch are 
in the switch-on states, and the door latch 150 is fully 
latched. Therefore, a general operation of the electric oven, 

25 which should be initiated after the door is closed, can be 
initiated. Alternatively, in case where the door is not 
sequentially closed at a time interval or one switch is not 
switched-on as in FIGs. 9 to 12, it is determined by the 
switching-on of the monitor switch contact 241 and the 

3 0 primary switch contact 242 that the door is not closed, 
thereby not initiating the operation of the electric oven. By 
doing so, the user can use the electric oven under more 
improved safety. 

Alternatively, as the rotary lever rotates clockwise, 
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the elastic spring has a greater elastic repulsive force.. 
Accordingly, the elastic spring can be easily restored in an 
original state. Therefore, when the door is opened, the 
rotary lever 230 is pushed by the repulsive force of the 
5 elastic spring 237 such that the micro- switch 24 0 can be 
switched-of f . At this time, it can be also sensed that the 
door is opened. 

Further, when the monitor switch contact 241 and the 
primary switch contact 242 are all switched-on, it can be 

10 determined that the door is fully closed. Accordingly, the 
electric oven can initiate the normal operation, and the door 
locking apparatus described as the first door opening and 
closing apparatus can operate. 

The door opening and closing apparatus according to the 

15 present invention concurrently embodies the first door 
opening and closing apparatus, and the second door opening 
and closing apparatus. The first door opening and closing 
apparatus is provided as the door locking apparatus to lock 
the door, thereby preventing the opening of the door. The 

20 second door opening and closing apparatus is provided as the 
door interlocking apparatus to accurately indicate the 
opening and closing of the door. Only in case where it is 
sensed that the door is fully closed by the second door 
opening and closing apparatus, the first door opening and 

2 5 closing apparatus can be operated. However, any one door 

opening and closing apparatus can be selectively employed 
depending on a detailed application for the electric oven. In 
detail, the first door opening and closing apparatus is 
mounted to safely operate the electric oven with the door not 

3 0 being opened. The second door opening and closing apparatus 

is provided to prevent the operation of the electric oven in 
a dangerous state caused by a user's unconscious action. 
However, in case where the first door opening and closing 
apparatus and the second door opening and closing apparatus 
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are all used # a total scope of the present invention can be 
safely embodied. 

Further, the first and second door opening and closing 
apparatuses perform the opening and closing operation by a 
single latch latched with the door, but can perform separate 
operations by each of latches. At this time, the first door 
opening and closing apparatus can be a certain apparatus for 
performing the reliably locking of the door, and the second 
door opening and closing apparatus can be a certain apparatus 
for preventing the foreign substance from being recognized as 
the door. 

Industrial Applicability 

As described above, the inventive door opening and 
closing apparatus has an effect in that when the electric 
oven is erroneously operated, the apparatus can prevent a 
great disaster, thereby more increasing a safety in use. 

In particular, the inventive door opening and closing 
apparatus has an effect in that when the internal of the 
cavity reaches a high temperature, the apparatus can prevent 
the opening of the door caused by a careless use, thereby 
much more increasing the safety in use. 

Further, the inventive door opening and closing 
apparatus has an advantage in that it prevents the door from 
being erroneously sensed as if the door is closed due to the 
foreign substance, a danger of indoor fire is not caused by 
high heat of the electric oven. 

Furthermore, the inventive door opening and closing 
apparatus has an advantage in that the apparatus is 
simplified in structure to reduce a manufacture cost and more 
increase a product application in convenience. 
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Claims 



1. 



A door opening and closing system in electric 



oven, the system comprising: 

at least one latch provided at one side surface of a 

door ; 

a door interlocking structure having a rotary lever, a 
switch, and an elastic spring to sense opening and closing of 
the door, the rotary lever being pushed by the latch to 
rotate about one side, the switch sequentially contacting 
with the rotary lever, and the elastic spring allowing the 
rotary lever to be supported in one direction; and 

a door locking structure having a motor, a rotary unit, 
and a latch guide unit, the motor being rotated after it is 
sensed that the door is closed by the door interlocking 
structure, the rotary unit being engaged with and rotated 
about a rotary shaft of the motor, and the latch guide unit 
being associated with the rotary unit to change a rotation 
motion of the rotary unit into a straight -line motion such 
that the door is latched to the latch to prevent an erroneous 
opening of the door. 

2. The system according to claim 1, wherein the 
rotary shaft has a noncircular shape and is inserted into the 
rotary unit . 

3. The system according to claim 1, further 
comprising : 

at least one contact protrusion provided at a 
predetermined position of the rotary unit; and 

at least one micro- switch provided at a corresponding 
position of the contact protrusion to indicate a motion 
position of the latch guide unit. 
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.4. The system according to claim 1, further 

comprising: 

a guide shaft protruded from one side of the latch guide 
unit; and 

a guide shaft hole provided at the rotary unit, for 
inserting the guide shaft with a predetermined interval being 
intervened therebetween. 

5. The system according to claim 1, wherein the 
motor, the rotary unit and the latch guide unit are layered 
up and down. 

6. The system according to claim 1, further 
comprising: a latch hooking unit bent and angled with a 
length direction of the latch guide unit at the other end of 
the latch guide unit, for hooking the latch. 

7. The system according to claim 1, further 
comprising: a guide unit provided at a body of the latch 
guide unit, for inserting a protrusion to guide a straight - 
line motion of the latch guide unit . 

8. The system according to claim 1, further 
comprising a rotary guide protrusion extended from a body of 
the rotary lever toward the latch, for increasing a contact 
degree with the latch. 

9. The system according to claim 1, further 
comprising: a step protrusion stepped at the other side of 
the rotary lever. 

10. The system according to claim 1, further 
comprising: two switch contacts stepped at the other side of 
the rotary lever. 
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11. The system according to claim 1, further 
comprising : 

two step switches provided at the other side of the 
rotary lever; and 

two switch contacts provided at the switch, for 
sequentially operating by the step switch. 

12. The system according to claim 1, wherein the 
switch is two micro- switches layered. 

13. A door opening and closing system in electric 
oven, the system comprising: 

a latch provided at one side surface of a door; 

a first door opening and closing structure having a 
motor, a rotary unit, and a latch guide unit, the motor being 
rotated in both directions when the latch is 
inserted/released, the rotary unit being engaged to a rotary 
shaft of the motor to rotate at a predetermined angle, and 
the latch guide unit having one end inserted into the rotary 
unit at a predetermined position and the other end latched to 
the latch; and 

a second door opening and closing structure provided at 
a position adjacent to the latch to indicate an opening and 
closing state of the door. 

14. The system according to claim 13, further 
comprising : 

at least one protrusion provided at a circumference of 
the rotary unit; and 

at least one micro- switch provided at a corresponding 
position of the protrusion, for sensing a rotation degree of 
the rotary unit by using a displacement of the protrusion. 
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15. The system according to claim 13, wherein the 
first door opening and closing structure is closed after it 
is sensed that the door is closed by the second door opening 
and closing structure. 

5 

16. The system according to claim 13, wherein the 
first door opening and closing structure is closed when the 
electric oven performs a pyrolysis operation. 

10 17. The system according to claim 13, wherein the 

motor, the rotary unit and the latch guide unit are 
associated with one another by each of bars extended 
vertically. 

15 18. A door opening and closing system in electric 

oven, the system comprising: 

a protrusion protruded from one side surface of a door; 
a second door opening and closing structure having a 
rotary lever, a switch, and an elastic member, the rotary 
20 lever rotating in contact with the protrusion when the door 
is closed, the switch sequentially contacting with the rotary 
lever to perform a plurality of switching operations when the 
rotary lever is rotated, the elastic member applying one- 
direction elastic force to the rotary lever to indicate a 
2 5 position of the rotary lever; and 

a first door opening and closing structure maintaining 
the door to be in a locking state after the door is closed by 
the second door opening and closing structure. 

30 19. The system according to claim 18, further 

comprising: a rotary guide protrusion provided at one side of 
the rotary lever to be extended toward the protrusion. 

20. The system according to claim 18, further 
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comprising: a step unit provided at a predetermined position 
of the rotary lever contacting with the switch. 

21. The system according to claim 18 , further 
comprising: a plurality of step switches provided at a 
predetermined position of the rotary lever contacting with 
the switch, for allowing the switch to perform a switching 
operation. 

22. The system according to claim 18, wherein the 
switch has a monitor switch contact and a primary switch 
contact . 

23. The system according to claim 18 , wherein the 
switch is a plurality of micro-switch. 

24. The system according to claim 18 , wherein when 
all switches are switched on during a switching operation of 
the switch, it is sensed that the door is closed. 
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Fig. 5 
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Fig. 7 
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Fig. 10 
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Fig. 11 

220 




9/10 



WO 2005/008137 ^^CT/KK2004/001729 




10/10 




INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/KR2004/001729 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC7 F24C 15/02 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
1PC7 A2IB 1/00, E05B 63/20, E05C 3/06, F24C 7/08, F24C 15/02, F27D 1 1/02, H05B 1/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Korean Patent and application for inventions since 1975, Korean Utility Models and application for Utility Models since 1975 
Japanese Utility Models and applications for Utility Models since 1975 



Electronic data base consulted during the intertnational search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 4,593,945 B (The Stanley Works) 10 JUNE 1986 
see the whole document 

US 4,927,996 B (Robertshaw Controls Company) 22 MAY 1990 
see the whole document 

US 4,351,288 B (White Consolidated Industries, Inc.) 28 SEPTEMBER 1982 
see the whole document 

US 4,374,320 B (White Consolidated Industries, Inc.) 15 FEBRUARY 1983 
see the whole document 



13-17 



13-17 



1-12, 18-24 
1-12, 18-24 



Further documents are listed in the continuation of Box C. 



jx | See patent family annex. 



"A" 
"E" 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



"T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive 

step when the document is taken alone 
" Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents,such combination 

being obvious to a person skilled in the art 
"&" document member of the same patent family 



Date of the actual completion of the international search 
16 NOVEMBER 2004 (16. 1 1.2004) 


Date of mailing of the international search report 

17 NOVEMBER 2004 (17.11.2004) 


Name and mailing address of the ISA/KR 

/ Korean Intellectual Property Office 

1 \ ^ 920 Dunsan-dong, Seo-gu, Daejeon 302-70 1, 

\. ; £y Republic of Korea 

Facsimile No. 82-42-472-71 40 


Authorized officer .^^-^^ 

CHO, Byoung Do 
Telephone No. 82-42-481-5475 v ViU- 



Forrr. PCT/ISA/21C (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



International application No. 
PCT/KR2004/001729 



Patent document 
cited in search report 



Publication 
date 



Patent family 
members) 



Publication 
date 



US 4.593.945 B 


10 JUN 1986 


NONE 




US 4.927.996 B 


22 MAY 1990 


CA 1305208 A1 
W0 891 1223 A1 
AU 3759489 A1 
MX 164353 B 


14 JUL 1992 
30 NOV 1989 
12 DEC 1989 
5 AUG 1992 


US 4.351,288 B 


28 SEP 1982 


NONE 




US 4,374,320 B 


15 F68 1983 


CA 1163513 A1 
AU 8358882 A1 
NZ 200484 A 


13 MAR 1984 
25 NOV 1982 
20 MAR 1985 



h'orm PCT/ISA/210 (patent family annex) (January 2004) 



